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a: CO群 近位部、 b: CO群 中央部、







a, c, e : CO群、 b, d, f : TS群、a-b : 内面、 c-d : 外面、 e-f : 後面
点線サークル内は骨基質がメタクロマジーを生じている部位。
図 4. 両群の近位部における皮質骨各面の拡大像
























a-d : CO群、e-h : TS群、 a, c, e, 
g : 近位部、b, d, f, h : 中央部、 a, 























































































3) Sato S., et al.: Bidirectional relationship between lifestyle-related diseases and bone 
metabolism. CLINICAL CALCIUM. 24:1591-1598, 2014.
4) Uhthoff HK., et al.: Bone loss in response to long-term immobilisation. J. Bone Joint 
Surg. Br. 60-B:420-429,1978.
5) Bourrin S., et al.: Physical exercise during remobilization restores a normal bone 
trabecular network after tail suspension-induced osteopenia in young rats. J. Bone 
Miner. Res. 10:820-828,1995.
6) 小玉嘉昭：尾部懸垂ラットモデルによる骨組織の反応. 臨床整形外科 33:951-956,1998.






10) Chang H., et al.: Concise review: the periosteum: tapping into a reservoir of clinically 





13) Ohsako M., et al.: Characteristics of bone structural changes by growth and 
mechanical stress in growing rats. J. Phys. Fitness Sports Med. 3:327-333,2014.
14) 井上 知ら：ラット脛骨皮質骨における構造と強度の部位差に関する研究.　東洋大学大
学院紀要 49:305-320,2013.
15) Inoue S., at al.: Study on changes of structure and strength of tibial cortical bone in 
growing rat. 東洋大学大学院紀要 50:253-276,2014.
16) Fan W., et al.: Structural and cellular features in metaphyseal and diaphyseal 
periosteum of osteoporotic rats. J. Mol. Histol. 41:51-60,2010.
17) Malizos K.N., et al.: The healing potential of the periosteum molecular aspects. Injury. 
36:13-19,2005.
18) Fan W., et al.: Structural and cellular differences between metaphyseal and diaphyseal 
periosteum in different aged rats. Bone. 42:81-89,2008.
― 226 ―
Summary
This study aimed to investigate structural changes in a bone matrix and periosteum at 
the proximal and central portions of tibial diaphyses, accompanied with decrease in a 
mechanical stress by tail-suspension in rats of late growing period.
Twenty four male rats (wistar strain seven-week-old) were used as materials, and they 
were divided into two groups (tail-suspended group: TS and control group: CO). Tails were 
suspended from roofs of cages in TS for two weeks. Tibias were extracted from both 
groups after the experimental period, and they were immersed in fization fluids. Those 
samples were analyzed histologically and bone morphometrically.
The bone matrixes of the proximal portion in TS showed metachromasy strongly by 
toluidine blue staining method and blood vessel cavities were wide, compared to CO. The 
bone matrixes near osteocytic lacunas showed maetachromasy and the matrixes near an 
endosteum of the posterior face of the cortical bone were stained in dark blue by toluidine 
blue dye, at the central portion in TS. Little difference in thickness of the periosteum was 
found between CO and TS, but that of proximal portion was thicker than the central 
portion. A stain ability of the periosteum was lower than CO, at the proximal portion in TS. 
It was thought that a decline of the stainability meant a decrease in density of fiber 
component of the periosteum.
From these facts, it was suggested that a decline of the mechanical stress caused 
ahypoplasia of bone and lower of strength of the periosteum.
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